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Abstract. The initial results of a comparative field trial of the first 15 selections of the olive
(Olea europaea L.) breeding program of Cordoba, Spain, are presented. These selections
came from crosses among ‘Arbequina’, ‘Frantoio’, and ‘Picual’ that were also included
in the trial as controls. The trial was planted in July 2001 in a randomized block design
with 16 replications and was systematically evaluated for earliness of bearing, vigor,
crop, and yield efficiency from 2001 to 2005. Significant differences among selections
were found for all characters measured. A greater proportion of early-bearing genotypes
than in previous cultivar collections were found, whereas mean accumulated yield was
similar to former evaluations. Therefore, the shorter unproductive period obtained in
this work seems to indicate that the selection of seedlings for a short juvenile period has
provided a shorter unproductive period of the subsequent new cultivars. No correlation
between vigor at the seedling stage and vigor in the corresponding adult vegetative
propagated selection was found. If the data presented here are confirmed further, some
early-bearing cultivars could be suggested as new olive cultivars, the first obtained by
cross-breeding in Spain. Additionally, some of them also show a low vigor and could be
adapted to high-density hedgerow orchards.

Olive plant material cultivated in all the
Mediterranean areas, including Spain, is
characterized by the abundance of very old
cultivars restricted to specific areas where
they originally appeared (Barranco and Rallo,
2000). The origin of olive domestication and
growing has been explained by empirical
selection of individuals for greater fruit size
and oil yield content within wild olive pop-
ulations and subsequent vegetative propa-
gation, about 2800 BC in the Middle East
(Baldoni et al., 2006). This procedure,
repeated in the traditional areas of cultivation,
determines the current distribution of cultivars.

This situation is changing in the last few
years, however, because many cultivars are
unsuitable for a sustainable modern olive
industry. As a consequence, some of the most
important cultivars have spread outside their
original area, such as ‘Picual’ and ‘Arbequina’
in Spain (Consejerı́a de Agricultura y Pesca,
2003) or ‘Leccino’ and ‘Frantoio’ in Italy
(Cimato, 1998). Nevertheless, reports on com-
parative field trials of olive cultivars from
different origins are very scarce in all Medi-
terranean countries. At the same time, the need
for more suitable cultivars prompted the devel-
opment of olive breeding programs in the main

olive-producing countries based in intraspe-
cific cross-breeding between cultivars of
known merit aiming at combining the good
qualities of the genitors in some of the geno-
types of the progenies. Classic breeding pro-
grams by crossing and selection in the
progenies are reported in Turkey (Arsel and
Cirik, 1994), Tunisia (Trigui, 1996), Greece
(Pritsa et al., 2003), Israel (Lavee et al., 1999,
2003), and Italy (Bellini et al., 2002a; Fonta-
nazza et al., 1998). An attempt to select for
quality oil production in feral olive populations
is also ongoing in Australia (Sedgley, 2004).
However, in contrast to other fruit trees, very
few new breed cultivars have been reported in
olive (Bellini et al., 2002b; Brooks and Olmo,
1997; Fontanazza et al., 1998; Lavee, 1978;
Lavee et al., 1986, 1999, 2003, 2004).

In Spain, an olive breeding program was
initiated in 1992 in Cordoba aimed at super-
seding the main cultivars in use (Rallo, 1995).
Earliness of bearing and oil productivity were
two of the main objectives of this breeding
program. In olive, productivity has special
interest for breeding because most olive
cultivars were selected for extensive or tradi-
tional dry land systems of production. There-
fore, the exploitation of the genetic potential
for productivity at intensive growing could be
still very limited (Lavee, 1990). The forced
growth protocol to shorten the juvenile period
and the results of the agronomic evaluation of
seedling progenies performed in this breeding
program have already been reported (León
et al., 2004a, b; Santos–Antunes et al., 2005).

In this work, the results concerning earli-
ness of bearing and initial crop and yield

efficiency of a comparative field trial includ-
ing 15 selections, from the previously cited
seedling progenies, and their three genitors
used as a control are reported. Comparison
with the previous results of the corresponding
seedling plants is also presented to define
criteria for early selection.

Material and Methods

Plant material. The selections evaluated
in this work come from the crosses and
selfings, in the nine possible combinations
of ‘Arbequina’, ‘Frantoio’, and ‘Picual’ olive
cultivars carried out in 1992 and 1993. Seed-
lings obtained were subjected to a forcing
growth protocol including germination of
seeds, and greenhouse and field growth as
described by Santos-Antunes et al. (2005).
After three harvest seasons, 15 genotypes
were selected from the initial population
mainly on the basis of their early crop (short
juvenile period) and high oil content, some of
them also presenting outstanding values for
other agronomic traits of interest (León et al.,
2005). Vegetative propagation of those 15
selected genotypes and the three genitors,
used as a control, was carried out by semi-
hardwood stem cuttings in Spring 2000.
Propagated trees were planted in an open
field in July 2001 at 6 · 5-m spacing in a
randomized block design with 16 replications
and one tree per elementary plot. However,
the design was unbalanced after the second
year because of losses resulting from rodent
damage (Table 1). Trees were trained as
single-trunk vase, with three to four main
branches, and minimal pruning was carried
out to allow early bearing. Standard cultural
practices were followed, including irrigation
supply by in-line drips to avoid water stress
of plants.

Traits evaluated. In the initial seedling
population, genotypes producing flowers
and, consequently, fruit were identified as
reaching the adult phase during the first years
after planting (Santos-Antunes et al., 2005).
Height and trunk diameter before the begin-
ning of each growing season, and fruit and
oil yield of the individual seedlings in the
first three harvest seasons were recorded
(León et al., 2004b).

In the comparative field trial orchard
containing the 15 selections and the three
genitors, plants were systematically evalu-
ated for earliness of bearing, vigor, crop, and
yield efficiency in the 4 years after planting,
from 2001 to 2005. Height and trunk diameter
prior the beginning of each growing season
were recorded. In the last year (Feb. 2005),
canopy height and width (measured east–west
and north–south) were also recorded, and
canopy surface and volume were calculated
from these measurements (Del Rı́o et al.,
2005a). Trees were harvested as described
for the initial seedling population, and fruit
and oil yield of individual trees were recorded
in 2003–2004, 2004–2005, and 2005–2006.
Yield efficiency indexes were calculated as
the ratios between cumulative yield (fruit
yield, oil yield) and vigor measurements
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recorded in the last year (trunk cross-sectional
area, canopy area, and canopy volume).

Data analysis. In the comparative field
trial, average unproductive period was cal-
culated by counting the number of bearing
trees each year from 2003 to 2005 (2–4 years
after planting). Agronomic data recorded
(vigor, cumulated crop, and yield efficiency
indexes) were subjected to analysis of vari-
ance to test the effect of genotypes, and
separation of the means at P < 0.05 were
computed. Correlations between vigor and
yield measurements obtained in the compar-
ative field trial orchard and the initial seed-
ling population were also calculated.

Results and Discussion

Earliness of bearing. The first significant
bearing occurred 2 years after planting. The
average unproductive period of the trial was
2.5 years and only 3 of the 18 genotypes
evaluated showed unproductive periods more
than 3 years (Table 1). Among the three
genitors, ‘Frantoio’ showed a significantly
longer unproductive period than ‘Arbequina’
and ‘Picual’ (3.2 years vs. 2.1 years, t = 5.75,
P < 0.001), which confirms previous results
in the evaluation of these cultivars (Del Rı́o
and Caballero, 1994). Similarly, selections
having ‘Frantoio’ as a female genitor showed
a significant longer unproductive period than
those coming from ‘Arbequina’ and ‘Picual’
(2.9 years vs. 2.4 years, t = 5.31, P < 0.001).
Considering the whole trial, ‘Arbequina’,
‘UC-I 7-34’, ‘UC-I 9-67’, and ‘UC-I 5-44’
showed the highest earliness of bearing, with
more than 80% of trees bearing fruit 2 years
after planting. These four genotypes, together
with a second group of nine +genotypes
including ‘Picual’, showed 100% of fruiting
trees the next year, whereas only five addi-
tional genotypes, including ‘Frantoio’,
showed 100% of fruiting trees only 4 years
after planting.

The comparison of these results with
those previously reported in the evaluation
of olive cultivar collections and comparative
field trials confirms the efficiency of selection
for earliness of bearing in our breeding pro-
gram. Thus, in the Olive Germplasm Bank of
Cordoba, only 14% and 54% of 112 evalu-
ated cultivars bore fruit 3 and 4 years after
planting respectively (Del Rı́o et al., 2005b).
In the Olive Germplasm Bank of Catalonia, 8
and 12 of 30 evaluated cultivars bore fruit 2
and 3 years after planting respectively (Tous
et al., 2005). Similarly, 5 of 10 cultivars
evaluated in a comparative field trial in
Catalonia bore their first fruit 2 to 3 years
after planting (Tous et al., 2002). In Aus-
tralia, a comparative field trial to evaluate the
performance of 60 olive cultivars, represent-
ing most of the cultivars under cultivation,
showed that 25% of them had no fruit set
3 years after planting (O’Sullivan, 2003).
Therefore, the greater frequency of geno-
types with short unproductive period
obtained in this work seems to indicate that
the selection of seedlings for a short juvenile
period has also provided a shorter unproduc-

tive period of the subsequent new cultivars,
as previously suggested (Santos-Antunes
et al., 2005). The relationship between the
length of the juvenile period and the unpro-
ductive period of the subsequent new culti-
vars has been reported in several fruit species.
For instance, Visser (1970) suggested that
selection for a short juvenile period in apple
can be used to enhance breeding efficiency
in three ways: shortening the first screening
period of seedlings on their own roots in the
orchard, shortening the second screening
period of the vegetative propagated selec-
tions, and improving the chances of finding
precocious varieties. Because a short unpro-
ductive period is a characteristic much appre-
ciated by growers of an olive cultivar, it
seems advisable to include a short juvenile
period as a primary selection criterion in
olive breeding programs.

Cumulative fruit and oil yield and vigor.
Analysis of variance showed that genotype
and block were the sources of variation
responsible for 23% to 41% and 5% to 13%
respectively of total sum of squares for pro-
ductive and vigor measurements (Table 2).
These results are similar to those previously
reported in the evaluation of olive cultivar
collections from data of a greater number of
cultivars and only two to three trees per
cultivar (Del Rı́o et al., 2005b; Tous et al.,
2005). Similar results have been also reported
in the analysis of variance components of
vigor, crop, and yield efficiency of 14 olive
cultivars in Chile (Astorga and Mora, 2005).

Significant differences among genotypes
were found in all parameters measured
(Table 3). Mean accumulated fruit yield 4
years after planting ranged from 8.8 to 30.3
kg/tree among genotypes, averaging 17.9 kg/
tree. ‘Arbequina’ and ‘Picual’ showed the
highest accumulated fruit yield with no sig-
nificant differences with 6 of the 15 selec-
tions tested. Ranking of genotypes according
to oil yield showed some small changes
resulting from differences in oil content
among them. ‘Arbequina’ and ‘UC-I 9-67’
showed the highest oil yield, with no signif-
icant differences with ‘Picual’. Some geno-
types, such as ‘UC-I 10-30’, showed a greater
oil yield than expected because of its high oil
content. On the contrary, ‘UC-I 7-8’ showed
a lower oil yield than expected because of its
low oil content. Similar results, with greater
ranges of variation, have been obtained in
cultivar evaluations. Mean accumulated fruit
yield during the first 3 years of bearing in the
Olive Germplasm Bank of Cordoba varied
from 2 to 52 kg/tree among cultivars, aver-
aging 19 kg/tree, with 41% of cultivars
yielding less than 14 kg/tree (Del Rı́o et al.,
2005b). In the Olive Germplasm Bank of
Catalonia, yield ranged from 3 to 28 kg
among cultivars, averaging 13.5 kg/tree, with
33% of cultivars yielding less than 14 kg/tree
(Tous et al., 2005).

No correlation between yield and vigor
measurements was obtained, which indicates
that other factors should be responsible for
the differences in yield observed among

Table 1. Number of bearing trees by year and average unproductive period of the evaluated cultivars and
selections.

Genotype Origin
Planted

trees (2001)
Surviving

trees

Bearing trees Average
unproductive period (y)2003 2004 2005

Arbequina (A) — 16 15 14 15 15 2.1
Frantoio (F) — 16 15 2 10 15 3.2
Picual (P) — 16 15 12 15 15 2.2
UC-I 1-19 F · P 16 15 — 6 15 3.6
UC-I 2-68 P · A 16 16 11 16 16 2.3
UC-I 4-62 F · P 16 13 6 13 13 2.5
UC-I 5-44 P · A 16 16 14 16 16 2.1
UC-I 6-9 A · P 16 14 9 14 14 2.4
UC-I 7-8 A · P 16 14 9 14 14 2.4
UC-I 7-34 P · A 16 13 12 13 13 2.1
UC-I 7-60 F · P 16 15 4 14 15 2.8
UC-I 8-7 P · A 16 14 7 14 14 2.5
UC-I 8-20 P · A 16 13 9 13 13 2.3
UC-I 9-67 A · P 16 16 14 16 16 2.1
UC-I 10-30 F · P 16 16 3 15 16 2.9
UC-I 10-54 A · P 16 14 10 14 14 2.3
UC-I 11-10 A · P 16 16 1 14 16 3.1
UC-I 11-16 P · A 16 14 10 14 14 2.3
Total — 288 264 147 246 264 2.5

Table 2. Percentage of total sum of squares and significance in the analysis of variance for productive
and vigor measurements.

Source
Cumulative

fruit yield (kg/tree)
Cumulative oil
yield (kg/tree)

Trunk cross-
section (cm2)

Canopy
volume (m3)

Canopy
area (m2)

Genotype 26.17*** 22.75*** 40.05*** 36.78*** 35.73***
Block 8.65* 12.91*** 4.62 6.99* 8.53**
Error 65.18 64.34 55.33 56.23 55.75
CV (%) 52.55 56.90 35.48 37.65 26.44
Mean 17.89 3.86 31.78 3.64 12.06
*,**,***Significant at P # 0.05, 0.01, and 0.001 respectively.
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genotypes. This lack of correlation has been
previously suggested in olive (Del Rı́o and
Garcı́a-Fernández, 2001). ‘Frantoio’ is the
genotype with the greatest vigor, which con-
firms previous evaluations in cultivar collec-
tions (Del Rı́o et al., 2005a). Only ‘UC-I
8-20’ has a similar high vigor. ‘UC-I 11-16’,
‘UC-I 6-9’, ‘UC-I 8-7’, UC-I 7-8’, and ‘UC-I
10-54’ are the selections with the least vigor.
Ranking of genotypes according to vigor was
very similar with the different vigor measure-
ments evaluated (trunk cross-sectional area,
canopy area, and canopy volume), because
of the close relationship between these
vigor measurements (correlation coefficients
higher than 0.8, P < 0.001 among them). A

significant relationship among different vigor
measurements has been previously reported
in olive (Del Rı́o et al., 2005a; O’Sullivan,
2003). Therefore, trunk diameter (the easiest
parameter to measure) could be enough for
vigor characterization of cultivars, at least
during the initial stages of growth, with the
consequent savings in effort.

No correlation was found between vigor or
yield measurements recorded in the initial
seedling population with the corresponding
measurements obtained in the comparative
field trial orchard. Previous results in our
breeding program indicate the complexity of
evaluation for yield in the initial seedling
populations and, therefore, the difficulties of

selection for this characteristic (León et al.,
2004b). Therefore, selection for yield in
breeding progenies should be attempted only
in advanced, or at least in intermediate, stages
of selection using several plants per genotype.
Productivity is probably the main goal for any
plant breeder, but the problem of evaluation
has discouraged a systematic or deliberated
effort to breed for yield. For instance, in other
fruit species, many of the highest yielding
cultivars (e.g., ‘Bartlett’ pear or ‘Golden
Delicious’ apple) arose as chance seedlings,
which reflects how far fruit breeding for yield
has yet to come (Way et al., 1983). In olive,
the difficulties of assessing the relative yield-
ing ability of the new genotypes, which is

Table 3. Mean values by cultivar for productive and vigor measurements.

Genotype
Cumulative fruit yield

(kg/tree)
Cumulative oil yield

(kg/tree)
Trunk cross-section

(cm2)
Canopy volume

(m3)
Canopy area

(m2)

Arbequina 30.25 az (1)y 6.63 a (1) 34.74 bcde (8) 4.00 cde (7) 13.41 bc (5)
Frantoio 8.81 g (18) 1.74 f (18) 55.77 a (1) 6.02 a (1) 17.24 a (1)
Picual 25.68 ab (2) 4.99 abc (3) 29.77 cdefg (10) 3.30 defg (11) 11.14 cde (11)
UC-I 1-19 12.73 efg (15) 3.09 cdef (14) 37.15 bc (3) 4.27 bcd (4) 12.80 bc (7)
UC-I 2-68 20.15 bcde (5) 4.19 cd (8) 27.62 cdefg (12) 2.91 efg (12) 10.79 cde (12)
UC-I 4-62 9.55 fg (17) 2.58 def (16) 28.48 cdefg (11) 4.21 bcd (5) 13.24 bc (6)
UC-I 5-44 9.88 fg (16) 2.27 ef (17) 26.04 defg (13) 2.87 efg (13) 10.60 cde (13)
UC-I 6-9 15.96 defg (13) 3.16 cdef (13) 19.86 gh (17) 2.29 g (17) 8.34 e (18)
UC-I 7-8 18.14 bcde (8) 2.96 def (15) 25.20 efg (14) 2.54 fg (15) 9.27 de (15)
UC-I 7-34 22.39 bcd (4) 4.33 bcd (6) 40.85 b (2) 3.56 cdef (9) 12.76 bc (8)
UC-I 7-60 17.04 cdef (11) 3.32 cdef (11) 36.50 bc (5) 3.60 cdef (8) 12.49 bc (9)
UC-I 8-7 17.56 cdef (9) 3.63 cdef (10) 24.19 fgh (15) 2.53 fg (16) 9.62 de (14)
UC-I 8-20 19.82 bcde (6) 4.38 bcd (5) 35.77 bcd (6) 5.29 ab (2) 15.17 ab (2)
UC-I 9-67 24.90 abc (3) 6.09 ab (2) 35.51 bcd (7) 4.76 bc (3) 14.35 b (3)
UC-I 10-30 16.95 cdef (12) 4.46 bcd (4) 36.76 bc (4) 4.20 bcd (6) 14.22 b (4)
UC-I 10-54 14.19 efg (14) 3.25 cdef (12) 21.19 fgh (16) 2.66 fg (14) 9.17 de (16)
UC-I 11-10 19.54 bcde (7) 4.24 cd (7) 30.57 cdef (9) 3.36 defg (10) 11.40 cd (10)
UC-I 11-16 17.52 cdef (10) 3.69 cde (9) 15.92 h (18) 2.22 g (18) 8.46 e (17)
zDifferent letters indicate significant differences at P # 0.05.
yRanking order in parentheses.

Table 4. Percentage of total sum of squares and significance in the analysis of variance for cumulative yield efficiency indexes.

Source
Fruit yield (kg)/trunk
cross-section (cm2)

Fruit yield (kg)/canopy
volume (m3)

Fruit yield (kg)/canopy
area (m2)

Oil yield (kg)/trunk
cross-section (cm2)

Oil yield (kg)/canopy
volume (m3)

Oil yield (kg)/canopy
area (m2)

Genotype 60.72*** 62.64*** 57.20*** 51.55*** 56.08*** 44.59***
Block 3.22 2.47 2.68 7.34** 4.78 6.88*
Error 36.06 34.89 40.12 41.15 39.14 48.53
CV (%) 35.17 33.49 33.08 38.43 33.36 36.53
Mean 0.64 5.73 1.60 0.13 1.19 0.33
*,**,***Significant at P # 0.05, 0.01, and 0.001 respectively.

Table 5. Mean values by cultivar for yield efficiency parameters.

Genotype

Fruit yield
(kg)/trunk

cross-section (cm2)

Fruit yield
(kg)/canopy
volume (m3)

Fruit yield
(kg)/canopy

area (m2)

Oil yield
(kg)/trunk

cross-section (cm2)

Oil yield
(kg)/canopy
volume (m3)

Oil yield
(kg)/canopy

area (m2)

Arbequina 0.89 bcz (4)y 7990.bcd (4) 2.27 ab (4) 0.19 b (2) 1.69 b (2) 0.49 ab (2)
Frantoio 0.14 i (18) 1426.m (18) 0.49 g (18) 0.03 h (18) 0.27 i (18) 0.10 h (18)
Picual 0.95 b (2) 8731.abc (3) 2.44 a (3) 0.18 b (3) 1.65 b (3) 0.46 abc (3)
UC-I 1-19 0.33 h (16) 2824.klm (16) 0.93 fg (15) 0.08 g (16) 0.65 gh (16) 0.22 fg (15)
UC-I 2-68 0.71 cde (8) 7134.cde (7) 1.84 bcd (7) 0.15 bcd (10) 1.47 bc (7) 0.38 bcd (9)
UC-I 4-62 0.32 h (17) 2176.lm (17) 0.69 g (17) 0.08 fg (15) 0.57 hi (17) 0.18 gh (17)
UC-I 5-44 0.35 h (15) 3361.jkl (15) 0.88 fg (16) 0.08 g (17) 0.74 gh (15) 0.20 fg (16)
UC-I 6-9 0.86 bcd (6) 7681.cd (5) 2.04 abc (5) 0.17 bc (5) 1.54 bc (5) 0.41 bcd (4)
UC-I 7-8 0.91 b (3) 9455.ab (2) 2.48 a (1) 0.15 bcd (9) 1.51 bc (6) 0.40 bcd (6)
UC-I 7-34 0.55 efg (12) 6824.def (8) 1.77 cd (9) 0.11 defg (13) 1.27 cd (10) 0.34 de (11)
UC-I 7-60 0.50 fgh (13) 4861.ghij (12) 1.39 de (12) 0.10 efg (14) 0.93 efg (13) 0.27 efg (14)
UC-I 8-7 0.86 bcd (5) 7559.cd (6) 1.89 bc (6) 0.18 b (4) 1.55 bc (4) 0.39 bcd (8)
UC-I 8-20 0.61 efg (11) 4040.ijk (14) 1.38 de (13) 0.13 cde (11) 0.87 fgh (14) 0.30 def (13)
UC-I 9-67 0.68 def (10) 5238.fghi (11) 1.69 cd (10) 0.16 bc (7) 1.24 cde (11) 0.40 bcd (5)
UC-I 10-30 0.48 gh (14) 4142.hijk (13) 1.22 ef (14) 0.13 cdef (12) 1.09 def (12) 0.32 de (12)
UC-I 10-54 0.72 cde (7) 5694.efgh (10) 1.61 cde (11) 0.16 bc (6) 1.28 cd (9) 0.36 cde (10)
UC-I 11-10 0.69 def (9) 6356.defg (9) 1.81 cd (8) 0.15 bcd (8) 1.37 bcd (8) 0.39 bcd (7)
UC-I 11-16 1.35 a (1) 9814.a (1) 2.45 a (2) 0.29 a (1) 2.10 a (1) 0.52 a (1)
zDifferent letters indicate significant differences at P # 0.05.
yRanking order in parentheses.
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expensive and time-consuming, results in the
fact that most olive breeding programs have
simply not attempted to evaluate productivity
in the seedling stage.

On the other hand, an early selection for a
short juvenile period on the basis of high
vigor in the initial seedling plants in the
greenhouse has been suggested (De la Rosa
et al., 2006). Because there is no correlation
between vigor in the seedling stage and vigor
in the corresponding adult vegetative propa-
gated selection, this initial selection for high
vigor in the greenhouse does not imply that
all the selections subsequently obtained
would be vigorous. On the contrary, a con-
siderable variability in vigor was obtained
in the 15 selections evaluated, which could
permit the final selection of cultivars adapted
to different planting systems.

Early yield efficiency. Genotype and
block were responsible for 45% to 63% and
2% to 7% respectively of total sum of squares
for yield efficiency parameters (both in fruit
and oil; Table 4). As a consequence of the
high correlation between the different vigor
measurements, ranking of the genotypes
according to yield efficiency was similar in
all cases, with ‘UC-I 11-16’, ‘UC-I 8-7’,
‘UC-I 6-9’, ‘UC-I 7-8’, ‘Arbequina’, and
‘Picual’ being the genotypes with the highest
values for these characteristics (Table 5).
Yield efficiency is usually referred to as
accumulated yield per unit of vigor calcu-
lated after trees reach the productive stage,
usually after 9 to 10 bearing seasons. There-
fore, the results obtained in this work related
to this parameter should be considered only
as preliminary. The four selections men-
tioned earlier, ‘UC-I 11-16’, ‘UC-I 8-7’,
‘UC-I 6-9’, and ‘UC-I 7-8’, showed high pro-
ductivity and low vigor, and could be partic-
ularly interesting for high-density hedgerow
orchards, a new concept of olive orchard that
came up in the late 1990s and demands new
specifically adapted cultivars (De la Rosa
et al., 2007). Their possible use as rootstocks
to control vigor could be also explored.

Conclusion

In summary, the results on vigor and crop
of this comparative trial of 15 advanced
selections in relation to the genotype evalu-
ation data of the original seedlings empha-
sizes the usefulness of criteria used for
selection by earliness of bearing in both
phases of the breeding process. They also
allow the identification of several new culti-
vars with early bearing and high early yield
(both in fruit and oil). Some of them also
present low vigor and could be, therefore,
be particularly adapted to a high-density
mechanically harvested orchard. This work
should be continued to obtain a proper
evaluation of the commercial productivity
of cultivars. However, the preliminary
results reported here provided information
of bearing in early years, which in perennial
crops could be, in some cases, as important

as total lifetime yield as a result of the
necessity for a fast return of the cost of
establishment.
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